The objective of this study was to investigate the distribution of CD8+ and CD20+ lymphocytes in chronic periapical inflammatory lesions. A total of 90 periapical inflammatory lesions (chronic abscesses, abscessed cysts, and inflammatory cysts) were evaluated. The biotin-streptavidin immunohistochemical technique was used to identify cytotoxic/suppressor T-lymphocytes (CD8) and B-lymphocytes (CD20). Age ranged from 10 to 67 years. Patients between 26 and 45 years old (54.4%), females (52.2%), and white patients (74.4%) were more frequently affected. CD8+ cell distribution was as follows: 1) fibrous capsule: diffuse in 58.8% of chronic abscesses and absent in 64.1% of abscessed cysts and in 70.6% of inflammatory cysts; 2) infiltration zone: diffuse in 100% of abscessed cysts and in 82.4% of inflammatory cysts; 3) sub-epithelial zone: absent in 53.0% of inflammatory cysts and diffuse in 56.4% of abscessed cysts; 4) suppurative zone: diffuse in 100% of chronic abscesses and in 97.5% of abscessed cysts. CD20+ cell distribution was as follows: 1) fibrous capsule: absent in 100% of inflammatory cysts, in 94.8% of abscessed cysts, and in 88.3% of chronic abscesses; 2) infiltration zone: diffuse in 100% of abscessed cysts and in 53% of inflammatory cysts; 3) sub-epithelial zone: absent in 58.8% of inflammatory cysts and focal in 46.2% of abscessed cysts; 4) suppurative zone: diffuse in 100% of abscessed cysts and in 100% of chronic abscesses. The distribution of the lymphocytic infiltrate in the lesions was usually diffuse for both types of lymphocytes.
INTRODUCTION
Periapical inflammatory lesions are a frequent pathology and, in most cases, a consequence of dental caries (1) . This type of lesion develops as an immune reaction triggered by the presence of bacteria in the root canal and bacterial toxins in the periapical region (2) .
The immune complex is formed by cells whose main function is to recognize antigens that penetrate the organism and neutralize and/or destroy them (3) . Several authors have reported different concentrations and distribution patterns of T-and B-lymphocytes in periapical inflammatory lesions (4) (5) (6) .
According to Torabinejad (7) , neutrophils, plasma cells, and lymphocytes may be found in the proliferating epithelium of apical cysts, while the formation of a cavity in the epithelium of periapical lesions is mediated by immunological reactions and associated with the discontinuity of epithelial lining in most cysts. Gao et al. (6) reported that lymphocytes are frequently found in diffuse infiltrates in periapical cysts. The number of CD4+ cells is usually the same or higher than the number of CD8+ cells, which have often been found inside the epithelium. A positive CD4/CD8 cell ratio indicates the complex nature of the immune interaction in periapical lesions. Several factors, such as the stage of the lesion, may affect this ratio.
Reports in the literature confirm the involvement of the immune system in periapical inflammatory processes. The purpose of our study was to identify CD8+ and CD20+ lymphocytes in periapical inflammatory lesions with epithelial proliferation and/or suppuration and to describe their pattern of distribution.
MATERIAL AND METHODS
From October 1999 to April 2000, 170 periapical inflammatory lesion specimens were collected by several dental surgeons and sent to the Oral Pathology Laboratory at Universidade Federal do Rio Grande do Sul, Brazil, for histopathologic examination following different procedures (apicoectomy and extraction). Of these specimens, 90 (34 chronic abscesses -37.8%; 17 inflammatory cysts -18.9%; 39 abscessed cysts -43.3%) were included in our study. Inclusion criteria required that the biopsy records contained information about the patient's sex, race, and age. Another inclusion criterion was the presence of both the central and the peripheral portions with the capsule of the lesion.
The study was approved by the Ethics Committee of the School of Dentistry of Universidade Federal do Rio Grande do Sul, Brazil.
The following histopathologic criteria were adopted for the diagnosis of lesions in this study: chronic abscess (CA) was defined as a cavity containing pus and surrounded by a fibrous capsule; inflammatory cyst (IC) was defined as a pathologic cavity partially or completely lined by stratified epithelium and surrounded by a fibrous capsule with an inflammatory infiltrate; abscessed cyst (AC) was defined as a pathologic cavity partially or completely lined by stratified epithelium, surrounded by a fibrous capsule, and containing pus both in the cavity and in the connective tissue of the lesion. The specimens were fixed in 10% formalin for 24 hours at room temperature and embedded in paraffin according to the protocol followed at the laboratory.
A Leica RM2155 (Nussloch, Germany) microtome was used to cut 3 µm-thick sections for microscopy. We obtained three sections from each block and mounted each on a separate slide.
One of the slides was stained with hematoxylineosin for histopathologic diagnosis. The other two sections were mounted on silanized slides (S3003, Dako). We used biotin-streptavidin immunoassay to perform the immunoperoxidase technique.
CD8 and CD20 markers identified cytotoxic/ suppressor T-and B-lymphocytes, respectively. The analysis of distribution of the antibody-stained cells was performed under optical microscopy at x40 magnification by one examiner for all slides. Lymphocytic infiltrate was classified as diffuse (DI), focal (FO), or absent (AB) in the following zones: fibrous capsule (FC), inflammatory cell infiltration zone (IZ), sub- epithelial zone (SEZ), and suppurative zone (SZ).
RESULTS
Patients were grouped according to age, which ranged from 10 to 67 years. Patients more frequently affected by these lesions were those between 26 and 45 years old (54.5%), followed by patients older than 45 (23.3%) and younger than 26 (22.2%). Periapical inflammatory lesions were more frequent in female patients (52.2%) and in white patients (74.4%).
The results of the analysis of CD8+ and CD20+ distribution in the different zones of each specimen were as follows: CD8+ lymphocytes in the fibrous capsule were diffusely distributed in most chronic abscesses (58.8%) and absent in most abscessed cysts (64.1%) and inflammatory cysts (70.6%). Diffuse distribution of CD8+ cells in the infiltration zone of inflammatory cells (Figure 1 ) was found in all abscessed cysts (100%) and in most inflammatory cysts (82.4%). Sub-epithelial CD8+ lymphocytes were not found in most inflammatory cysts (53.0%) and were diffusely distributed in most of the abscessed cysts (56.4%). In the suppurative zone, CD8+ lymphocytes were diffusely distributed in all chronic abscesses (100%) and in most abscessed cysts (97.5%) ( Table 1) .
CD20+ cells were absent in the fibrous capsule of all inflammatory cysts (100%) and in most abscessed cysts (94.8%) and chronic abscesses (88.3%). Diffuse distribution of B-lymphocytes in the infiltration zone was found in all abscessed cysts (100%) and in most inflammatory cysts (53%). Sub-epithelial CD20+ lymphocytes were not found in most inflammatory cysts (58.8%) and were focally distributed in most abscessed cysts (46.2%). In the suppurative zone, CD20+ lymphocytes were also diffusely distributed in all abscessed cysts (100%) and chronic abscesses (100%) (Table 2, Figure 2 ).
DISCUSSION
Periapical tissues have components that are necessary for the cellular and humoral immune response, and that participate in the development of periapical pathologies. The humoral immune response is the main immune mechanism against extracellular microorganisms and their toxins, since antibodies bind to them to help in their destruction. Cellular immunity promotes the destruction of cells infected by intracellular microorganisms, since antibodies are incapable of attacking these antigens (14) . T-and B-lymphocytes are programmed to respond to specific antigens. According to the data mentioned above, and since there is a large variety of antigens, it is understandable that cytotoxic/ suppressor T-lymphocytes and B-lymphocytes are found inside the lesions.
Immunohistochemical reactions with CD8 and CD20 markers for the identification of cytotoxic/suppressor T-and B-lymphocytes, respectively, allowed us to identify T-and B-lymphocytes in the different pathologies studied. We thus agree with several authors (4, 15, 16) who report that cellular and humoral immune mechanisms are involved in the pathogenesis of chronic periapical lesions.
Our analysis of the distribution of lymphocytic infiltrates in the different periapical lesions showed that CD8+ cells were absent from the fibrous capsule in 56.6% of the lesions, and diffusely and focally distributed in 41.1% and 2.3%, respectively. CD20+ lymphocytes were absent from the fibrous capsule in 93.3% of the periapical lesions. The lower concentration of inflammatory infiltrate in the capsule of periapical lesions is supported by the findings of Alavi et al. (21), who reported that this inflammatory infiltrate is statistically higher in lesions of teeth not treated endodontically when compared with treated teeth. These findings suggest that when the microbiologic agents are removed from the root canal defensive cells are lowered in number in apical lesions.
When comparing suppurated and non-suppurated lesions, we noted that the fibrous capsule was free from lymphocytic infiltrate in most non-suppurated lesions. According to Cohen (17) , the capsule of fibrous connective tissue in most periapical cysts is infiltrated by chronic inflammatory cells. We can thus infer that the fibrous capsule -the outermost portion of the lesion and the farthest from the aggression -has more cells involved in remodeling and is practically free from specific and/or nonspecific immune cells.
The mean distribution of sub-epithelial CD8+ and CD20+ lymphocytes was diffuse (37% and 21.2%), focal (23% and 37.8%), and even absent (34% and 34%) in the periapical cystic lesions studied, which shows that there is no predominant pattern of distribution. In inflammatory cysts, the sub-epithelial zone was free from CD8+ and CD20+ lymphocytes in 53% and 58.8% of the specimens, respectively. In most abscessed cysts, however, CD8+ lymphocytes were distributed diffusely (56.4%), and CD20+ lymphocytes were distributed focally (46.2%). According to Gao et al. (6) , most T-lymphocytes were located near the epithelial lining: CD4+ cells were observed around the epithelium, and CD8+ cells were more frequently found inside the epithelium. These authors suggest that immune reactions may be responsible for the proliferation of epithelium. The presence of CD8 + and CD68+ cells in apical lesions, was studied by de Oliveira Rodini and Lara (22) , and the distribution of CD8+ cells in cystic apical lesions are mainly difuse, and more concentrated in the inner part near the epithelial lining of these lesions. According to these authors, these findings represent an active role of the CD8+ cells in the stabilization of these diseases. According to Meghji (18) , the endotoxins in the radicular cyst fluid, released by the necrotic dental pulp, have an important role in the pathogenesis of this lesion, and, according to Johannessen (19) , subepithelial inflammatory infiltrates indicate that the cystic fluid containing antigens can maintain the local inflammatory process. Torabinejad (7), however, believes that most periapical cysts have a discontinued epithelial lining. These findings led us to suppose that the distribution and the concentration of lymphocytes are directly associated with the presence and concentration of antigens, since the discontinuity of the epithelium allows the contact of antigens with the immune cells of the lesion in the cystic fluid. In our opinion, lymphocyte distribution is primarily associated with the dynamics of the antigenic stimuli and secondarily associated with epithelial proliferation.
The results of our study show that the distribution of lymphocytic infiltrates in abscessed cysts follows a diffuse pattern all over the infiltration zone. In inflammatory cysts, CD8+ lymphocytes were also distributed diffusely (82.4%), and CD20+ lymphocytes were distributed diffusely and focally in 53% and 47% of the lesions, respectively. Our findings contradict those reported by Cymerman et al. (20) and Gao et al. (6) who reported that T-lymphocytes were distributed focally.
We diagnosed 34 (37.8%) chronic abscesses and 56 (62.2%) cystic lesions (39 abscessed and 17 nonabscessed). No periapical granuloma was found. Many authors (8-10) disagree about the incidence of periapical inflammatory lesions. We agree with Langeland et al. (11) in that these differences may be attributed to the different microscopic criteria adopted in the evaluation of periapical lesions. The use of serial sections (8) is required for the histopathologic diagnosis of inflammatory lesions.
Currently, there is no consensus about the histopathologic definition of a periapical lesion. According to Syrjanen et al. (12) , a periapical cyst is a lesion with proliferation of the stratified epithelium, with or without a cavity; according to Lin et al. (13) , a periapical cyst is a pathologic epithelium-lined cavity surrounded by fibrous connective tissue.
In conclusion, antigens, no matter what their nature, are present throughout the periapical inflammatory lesion; consequently, lymphocytes are also found throughout the lesion so as to neutralize and destroy those antigens, independently of whether there is epithelial proliferation or not.
